Introduction
Although the technological development that permitted the production of better arterial substitutes, the search for an ideal material still continues, especially to use it in small arteries. The perfect substitute has to present the right technical properties for its application in humans besides a low cost of production to allow its wide utilization 1,2 . Several researches have evaluated the use of new materials to the substitution of blood vessels. These studies have showed the advantages of them compared to the traditional arterial substitutes 1, 3 . A special group of material has been studied. They are produced from many species of microorganisms and showed similar characteristics to human tissues, as elastic properties and resistance to rupture. Among these microorganisms, there are some types of bacterial which have the ability to synthesize polysaccharides and excrete them out of the cell as soluble or non soluble polymers, which have been used in several areas of the medical research 3-12 . An extracelular polysaccharide was produced through microbiology synthesis at Industrial Microbiological Laboratory of the Sugarcane Experimental Station at Carpina / Universidade Federal Rural de Pernambuco and purified for biological use at Experimental Surgical Research Laboratory (NCE) / Universidade Federal de Pernambuco 13, 14 . This polysaccharide was produced from sugarcane molasses and was named sugarcane biopolymer. The membrane obtained from this biopolymer was evaluated trough laboratorial tests and showed high biocompatibility besides low cytotoxicity
14
. The sugarcane biopolymer membrane is easily synthesized with a low cost of production. This membrane has been used in many areas of experimental surgery as in the healing of skin wounds, in the urinary reconstruction and in the reconstruction of tympanic membrane, but there is no report of its use as arterial substitute [15] [16] [17] . In order to evaluate the possibility of using the sugarcane biopolymer membrane in arterial reconstructive surgery, this study analyze its utilization in femoral artery patch angioplasty.
Methods
Eight adult dogs (Canis familiaris) weighing on average 15,44 Kg, divided into 7 males and 1 female, were used in this study. The animals were housed in the biotery for a 21-day period before the surgery was carried out. They were fed with commercial dog feed, vaccinated against rabies (hydrophobia) and received a dose of vermicide. A 24-hour period of fasting from solid feed was observed for all dogs before the operation was done. The dogs were anesthetized intravenously with sodium thiopental (dosage 12,5 / Kg), pancuronium bromide (dosage 0,2 mg / Kg) and ketamine hydrochloride (dosage 2,5 mg / Kg) , intubated, and so the bilateral femoral Doppler fluxometry was performed. After, the femoral region were prepared and draped in sterile fashion. The access to the left and right femoral arteries was made via 5-centimeter longitudinal incision on the skin and subcutaneous tissue and the macroscopic measure of femoral artery diameter was taken. Femoral artery patch angioplasty was done by sewing a 1,5 x 0,5 cm sugarcane biopolymer patch on the left side and the e-PTFE on the right side with a continuous 7-0 polyprolene suture ( Figure  1 ). After recovering from anesthesia, the dogs were isolated in cages inside the biotery and were feed within 8 hours after having undergone surgery. They were submitted to daily clinical evaluation for the first week and then weekly thereafter. End point for vessel harvest was 6 months. All the animals were submitted to a new surgery after 6 months observing the same conditions of anesthesia and access as those used for the first surgery. The abdominal region was also prepared and draped en sterile fashion. The femoral arteries were exposed, and gross evaluation was performed.
Experimental group with 08 sugar cane biopolymer membrane patches and control group with 08 e-PTFE patches. Each animal served its own control. FIGURE 1 -femoral artery patch angioplasty using sugar cane biopolymer membrane. In the same figure it is possible to see the femoral vein with the sugarcane biopolymer patch.
Results
All the animals survived to the period of 180 days to clinical observation. There were no cases of infection, aneurysm formation, rupture or pseudoaneurysm formation and thrombosis in both groups (Figure 2 ). There were no statistical differences in the femoral artery diameter before and 180 days after angioplasty ( p > 0,05 by using Wilcoxon Test) ( Table 1 ). In both groups it was observed a chronic inflammatory reaction with lymphocytes, neutrophils and fibrosis in the outer surface of the patches. It was observed fibrosis in the inner surfaces of all the patches. The new intimal an adventicial layers were firmly bound to the surfaces of the patches (Figure 3) . In both groups there were no cases of degenerative process and calcification. In e-PTFE patches occurred invasion by fibroblasts (Figure 4) . . The healing process of an arterial substitute is a consequence of the reactions that occur among its wall and the organic tissues which are related with it. The healing process is considered good when this tissues invade the patch or bind firmly to it 29-31 . The present study showed the presence of a chronic inflammatory reaction in the outer surface of the sugarcane biopolymer patches and fibrosis in the both surfaces. There were no cases of degenerative process, with destruction of the integrity of the patches as occur with autologous substitutes. This inflammatory reaction and the fibrosis also occur with the synthetic prosthesis, including the e- PTFE  21-23,25,26,29,30,32,33 . The rare presence of macrophages in the both groups confirms the low antigenic capacity of the two material used. Also in a way similar to synthetic prosthesis there were no cases of calcification 29,30,32, 33 . In a different way of synthetic prosthesis, the sugarcane biopolymer patches did not permitted the invasion by fibroblasts. The invasion observed in the e-PTFE patches has been described in the literature and occurred because they present microporous which allow the cellular migration. The sugar cane biopolymer patches do not have porous and so did not permitted the invasion, but the new layers were firmly bound to them. This behavior is similar to the healing process of the biological prosthesis, as the human umbilicus cord vein, that also do not permit the cellular migration 29,30,33-35 .
Conclusion
The sugarcane biopolymer membrane patch can be used in femoral artery angioplasty on dogs. 
